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This slide presentation was presented at the May 3, 2004 Coyote Creek Shear velocity Comparison Workshop at the USGS, Menlo Park, CA.

This is an extract from Asten, M.W., and Boore, D.M., eds., Blind comparisons of shear-wave velocities at closely spaced sites in San Jose,
California: U.S. Geological Survey Open-File Report 2005-1169. [available on the World Wide Web at http://pubs.usgs.gov/of/2005/1169/ ].
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100 kg Elastically-Accelerated Weight Drop
for MASW and P-wave reflectlon/refractlon surv__eys
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Linear Array.
45 channels/tecord

5 -N, SENsor spacing
4 5-Hz vert. Sensor




Slowness (sec/m)

' ReMi CCOC, white line is 2.0 Hz, 45 chan

or'ASW: BIS
along peg@Pamplittice

For Remi: Dispersion curve not picked

along pea amplltude
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P-& S-wave = - F
Reflectlon/Refrs‘a’ctmn

Data: i g E ‘ 3 _
SETIEEEREE oy length usually 90-280 .
meters dependlng on space

and amblent

3-m sensor spacing
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Seismic Reflections and Earthquake Resonances -

Cape Girardeau, Missouri 1 f.=resonance freq.
f,= —=— T =reflection 2-way
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S-wave Reflection/Refraction Data

Velocity (m/s)

150 200 250 300 350 400 450 500 550

100

60

70

80

90



L S S S S SR S S S = R = S = S R« S = SR 0« N o N« S N S ST S S S S R
[ = A T B N = - =T =T = S B S B Y B SN SN T SN« S = S O M BT S= S+ S L @ M
) wﬂﬂNMMv#mmmhhmmm‘—!HHHH\—(‘—!‘—!‘—!‘—!‘—!‘—!‘—!F-F-LDLDLﬂ-qr-qrMNN‘—!‘—!Dmmhﬂmmmhﬂmmmhﬁmoo

OSET [ T I Y Y |-—1-4‘—1—1-—4‘—1‘—1‘—1‘—1‘—1‘—1‘—1-—10')mmmhwwmvaMNNHmMO FFFFF

£ 2322939 929999399

! T T P T P T LT T L LT T T T R R T T T R TR T L T L S LA T LT TTFIF T
i Shear-Wave Data — Reverse Polarity Display
E _
¢ Emphasizing Refracted Phases T
[ F
i ORI (A
1% | it | i
} % dh { 744
L JJ b33
} |E 3 !5" FE32¢1)
i":i y i;:“i
143} 3301 s | , gi'<; flisitets
) ar[ “E. ’ ] |~ .%ﬁ':ém ?:( V3911
1] ;{fﬂ;@ﬁk :?Es tilisie r é it ﬁi' ! ;g‘.ig; i;
500 att. L 500
Eégt Pi'é‘s'?’i"» E' ;é'? i ) : b GE) Eé; i’? } ‘;”; :-%Eﬁ
. { = 92413| PEdonetd
NG R
b lb" ")'r )al:, 'P :.i { Pi h'r P': } )4
SO 130 ?&{ l I3l l|l iy
HIl it i TN '
* g ' | 1313300 4
{ ’ i .'E: b I; ?%'r ' Hid " ;}3? Ei' tLb ) LE;‘
! * 711190k ) [ §5up
Lb 1 14004 & ; 400 'F ’ ’ b ’ 43
. i ’t' I’I ”'E'; "”"; ) ” i{l ) »t
e
I r » :
100oLLLLLL IS it }l i i "4 '.1177m L >

AGC 350, 10-20-60-100 bp: 11-6-03



’““““‘3‘3“1“1“.“.“‘“““““"“"‘c\ioci:ﬁomc\ioow:rowc\lm"“““
D ow o W oo oW T o W o oW T oo wm & 4 o— o f Mo I m o D —

m om o e T S T T S S S

OSE HH T w}?m?ffﬁﬂtishhh?ﬁﬁmTIMM T TtgamﬁrTﬁ{{s?MWTﬁﬁﬁmﬁﬁ?f ey
55 Shear-Wave Data — Refraction Emphasis a4
R ] | i
148} : 5 | mj t } ) b{ }‘ Mﬁs
200 i . l H ' 4 /200
20411 %‘ JL I | ! It
313} 1413311307
;3 in: "Er:fi
f ;‘; ) L ,J:rért:p
21033\‘4 | } /(;)\ .%v b%:(k' L]’)j"jﬁ'éuu

i e i
500 H 500
i £ Hiis W%m
’; i - _ it
3 T 4 R ¢ BT
l d; | H\F 1 i | L e r I: <
101149 Y Jit ! i IO l }
It e Ll | §! 42
: eI "r'ﬂ%ﬁ\hﬁ* fill il iRk
r’b 1y i f”' (:
14 HANAL 410 i Wi 2
| } |lr H A ?.“; "”:; i ” 0 t[ {1 {1 i
131402 l MALS I )
At ) 4% % ) L ) j r
y r ] {
oot LT it i LU I 1006
> 177 m i

B &C AGC 350, 10-20-60-100 bp: 11-6-03



Depth (m)

0

10 p

20

30

i
(@)

(&)
o

60

70

80

90

S-wave Reflection/Refraction Data

Velocity (m/s)
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- Reflection data
—— Refraction data

| | |
Reflection

Vs30 =220 m/s

. Refraction
- Vs30 =214 m/s

Technique has been
found to be a good
estimator of Vs30.

Generally will not
have as many layers
as downhole or
suspension log.

Useful for detecting
primary impedance
boundaries that may
generate damaging
resonances during
earthquakes.
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Conclusions: Surface seismic-reflection/refraction data:

Are a fast, non-invasive, and inexpensive alternative for
the 0-75 m depth range

May be a better representation of the true impedance
structure than other non-invasive procedures

Show that imaged reflections can indicate frequencies
of site resonances

Show that refraction-phase travel time at 100 m is a
simple way to measure Vs30

Indicate the need for inexpensive deeper imaging (100-
300 m) to get Vg In urban areas located on sedimentary
basins




Conclusions: ReMi and MASW Methods

® ReMiand MASW are a fast, non-invasive, and
Inexpensive alternative, with ReMi having a very low
Impact on urban/suburban environment

ReMi and MASW Generally allow for deeper imaging
than reflection and refraction data given the same work
area and a <4.5-Hz sensor

Not as true a representation of the impedance
structure?

May have limited application in a thin layer-over-a-
halfspace situation




S South North

FID in
FFSET UF -1z2.0 -24.0 -36.0 -48.0 -60.0 -72.0 -34.0 -36.0  -108.0 -120.0 -132.0 -144.0 -156.0 -163.0 177.0 165.0 153.0 141.0 1z3.0 117.0 105.0 33.0 g1.0 3.0 57.0 45.0 33.0 21.0 3.00 r 'SE
|

304
284 57

1054 1064 1110
67 62

=36

2003 1993
-
e -
-

. 500
500 < 177 m >

No AGC, 20-40-120-180 bp: 11-10-03




South North

e El
?IOT 0 -12.0 -#.0 -3.0 -48.0 -60.0 -72.0  -34.0 -86.0 -108.0 -120.0 -132.0 -144.0 -156.0 -16%.0 177.0  165.0 153.0 141.0 1230 117.0  105.0 3.0 g1.0 E3.0 E7.0 45,0 33.0 1.0 a.00 PO FFFFF
. L . L f . . . . . L . . . . . . . . . . . )

Rl
AN

200

3(306 300
i 250 m/s
‘”397 K( 5: 400
/(-n\ 270
270 m/s ‘ g
25712 { @ 500
5 &
300 m/s '|:
1000 < 177 m lOOO

AGC 350, 10-20-60-100 bp, FK -300-300 m/s: 11-5-03



............. SET

f e Rk

i
| 23 o T &

= '. ;._-; 2 _.1 ‘ ﬁi
i‘ e

i L e
i L

- o 22121113322211"' e
o zgzzzg e e

*“""'ﬁ*:f S ; ) -:"*' =, ﬁ";..t&_\
ai,séz:;w T “*iiliiiﬁ:? el 22!5“ fi?. ‘ e -z:éi:

oty S
|

n 31] ..i<;<f “L‘;«!«« S

" \ (
1
)‘(

&ié ié#\‘!zﬁ{i ‘ ‘;

i
i ’i«" , ‘:3!%:?; “‘3} 31 Siii i!iiiilll!iiﬁ
BT 15*'" el ? <!%< R

177 m >

AGC 350, 10-20-60-100 bp, FK -300-300 m/s: 11-5-03




= = = =
= = = =







North

.00

South

T 177.0 171.0 165.0 153.0 i153.0 147.0 141.0 135.0 1z3.0 1230 117.0 111.0 105.0 3.0

IFFSE

500
528

E00

700

ann

o

300

1000

v ¢

arrivale
- -

.00

| 424

123

<

15.0

igure|3 emppasizes

1=

=2

21.0

27.0

33.0

33.0

45.0

51.0

T

=

57.0

B3.0

£3.0

b 347

1 =3

270

]

A4

5.0

81.0

(
}

Reflegtion|nyperbofas added from|figure

3 injthis|pp filg and constraingd by farjoffset

arrivals|in(this|figure| |

raflaction rather thian rofraecti
e e e

392

3z.0

(9 Ml pA M M MM DA DA DA M A D D DA P CA DA M MM D DO DA 0A A M MM MM DA DA DA M MM 0 M A 0GR DA [ M 0 DA DA DA A B M MM DA DA DA A A M A

= = =
a = =) =
H = 1 s

el

300

510

(sw) swi ]

177 m

No AGC, 20-30-90-120 bp: 11-6-03



an =l =l = =l =l =
= =
HE = & ) + 5
= =
HE @ >4
S S
=




